SUMMARY One hundred and six children undergoing antireflux surgery were studied; 41 were severely mentally retarded and 29 had reflux strictures. Although the eventual rate of success was 92%, 20 patients developed complications that required a second operation. Prolapse of the fundoplication into the mediastinum was the commonest complication (in seven patients), followed by intestinal obstruction (in five), and intractable fibrous oesophageal strictures (in five). The incidence of postoperative complications was highest in patients with mental retardation or oesophageal strictures. Referral of these patients for operation was invariably delayed, and earlier referral may have avoided many of the complications.
Gastro-oesophageal reflux appears to be the fashionable disease of the 1980's. Large series of cases have been reported from several centres in the United States of America, where until recently the condition had apparently escaped recognition. Ashcraft et al accumulated a total of 605 children undergoing Thal fundoplication over a period of 10 years.' The most widely practiced antireflux procedure is Nissen fundoplication. The high rate of success for this operation in children is generally accepted.2 Little prominence has, however, been given to the complications of operation.
We report the complications encountered in a series of 106 children undergoing Nissen fundoplication. We have presented the clinical features, outcome of the various investigations, and indications for surgical intervention in order to emphasise the severity of the underlying conditions and the high proportion of associated malformations in our series compared with other reported series.
Patients and methods
A total of 106 children undergoing Nissen fundoplication over an eight year period, 1976-83, were analysed. The minimum follow up period was one year. The Figure gives the age of the patients at the time of operation. Of the 29 infants operated on within the first year of life, 15 had an associated congenital anomaly, eight had advanced oesophageal damage, and six were severely retarded. The Figure   also shows the distribution of patients with mental retardation and those with reflux strictures. Presenting features (Table 1) . Persistent vomiting was the predominant symptom in all patients except in nine who presented primarily with respiratory symptoms (recurrent chest infections in five patients and apnoeic attacks in four). Gastrointestinal haemorrhage was noted in 40 patients (38%). Failure to thrive (weight below third centile for age) was present in 60(% of patients and was even more common in children with mental retardation (80%).
Thirty two children had a history of recurrent respiratory infections. 743 These consisted of superficial wound sepsis (three cases), pulmonary atelectasis (eight), and temporary dysphagia due to incoordinated oesophageal peristalsis (three). The incidence of complications was appreciably higher in the group of children with disorders of the central nervous system (five deaths and eight complications) and in children with reflux strictures (three deaths and seven complications).
Discussion
The final outcome of Nissen fundoplication was highly satisfactory with a complete amelioration of symptoms in 97 out of 106 cases. Twenty patients developed complications necessitating a second operation. These complications are discussed in detail below and reports on the subject are reviewed.
Prolapse of fundoplication. The commonest complication requiring another operation in our series was total prolapse of the fundoplication into the mediastinum. Bettex and Kuffer reported a 2-5% incidence of this complication6 and Tunnel an 8-5%
incidence7 compared with the 6-6% incidence in our series. Other authors have encountered this complication less often.3 9 The plication retains its antireflux properties in the mediastinum and requires to be resited only if there is persistent dysphagia. A wide hiatus may predispose to prolapse of the plication into the chest. We experienced this complication even when the hiatus was narrowed at the time of plication. In view of the high incidence of prolapse we adopted an additional step in the operation in an attempt to prevent this complication. The most proximal suture of the second layer of the fundoplication is anchored to the undersurface of the diaphragm. No instances of prolapse have occurred since this precaution was adopted. We also found it useful to mark the upper and lower limits of the fundoplication with radio-opaque clips to facilitate its radiographic location as well as assess the integrity of the plication.
Paraoesophageal hernia. This was found in one patient who presented as an abdominal emergency. This potentially serious complication requires early diagnosis and prompt operation as strangulation of the herniated bowel may occur. Festen recorded this problem in three of his 19 patients."' Intestinal obstruction. Postoperative intestinal obstruction occurred in five of our patients, four were due to adhesion formation while the fifth developed a jejunojenunal intussusception early in the postoperative period. This complication has been encountered by others.3 7 11 The inability of the child to vomit after fundoplication may lead to a delay in diagnosis and referral of patients with adhesion obstruction.
We did not encounter a single case of wrap malalignment, slipping of the wrap, or disruption of the fundoplication, as described by Randolph, 5 Tunnel, 7 and Ashcraft. It is important that a sufficient length of the greater curvature of the stomach be freed to facilitate a comfortable wrap of the fundus around the oesophagus. It relieves any tension on the suture line and avoids disruption.
The group of mentally retarded children deserves special mention. These children are recognised for their poor response to conservative treatment. 12 They present with persistent vomiting, which is a major nursing and social problem. The relief they obtain from fundoplication is often quite dramatic and therefore these children may be given operations earlier than others. Nevertheless, in our series this group had a high morbidity (20%). Gas bloat occurred in three children, and in two it was severe enough to cause considerable discomfort from abdominal distension. Conversion of the complete fundoplication to a partial plication was carried out in one patient without any improvement. A tube gastrostomy for intermittent venting was effective in both cases in relieving the gas bloat. Five of the eight deaths occurred in this group of patients.
Interestingly, compared with other series we found a much higher incidence of strictures of the oesophagus (27%). The only other series with high incidences of strictures were reported by Schatzlein, 13 Hicks,14 and O'Neill,'5 who document incidences of 12%, 14%, and 15%, respectively. These cases present considerable difficulties in management and most require repeated dilatations after fundoplication. Those with established fibrotic strictures may ultimately need some form of resection. Two of our 29 patients with strictures required oesophageal replacement and three had residual strictures resected with primary reanastomosis of the oesophagus. In these patients gastric mucosa was found adjacent to an ulcer in the resected portion of the stricture. These Barrett's ulcers were proximal to the oesophagogastric junction and above an intact functioning fundoplication. 16 There were four deaths among patients with strictures, and seven patients developed postoperative complications.
Early operation before the development of an established stricture may reduce appreciably the number of complications. Evidence in support of this hypothesis is provided by an analysis of the number of complications in the 17 children with ulcerative oesophagitis, in whom only a single postoperative complication was encountered.
Interestingly, we found a low incidence of children presenting with apnoeic attacks or near miss sudden infant death syndrome and chronic respiratory infections compared with other reports. In most series from the United States of America 29-67% of patients undergoing operations presented primarily with respiratory symptoms.3 5 7 8 17 This difference is due to the less aggressive attitude of doctors in the United Kingdom towards these patients.
Nissen fundoplication is an excellent operation for patients with gastro-oesophageal reflux that fails to respond to conservative treatment or presents with strictures or ulcerative oesophagitis and with apnoeic attacks. Complications, however, are not uncommon and occur most commonly in patients with reflux strictures or in debilitated children with mental retardation. Referral of these patients for operation is invariably delayed and earlier referral may have avoided many of the complications.
MR. JOHN BLAND has been letting his mind dwell on the case of women who have the misfortune to have to bear children in cold or temperate climates, as compared with their luckier sisters who have to discharge the same duty in the South of Europe or in Africa. He assumes that much of the difference is due to the mere difference of climate, the warm climate relaxing the tissues, and vice versa. Upon this basis he has constructed a box with a heating apparatus, in which he proposes to place the lower part of the woman in labour. The heat of this box, he thinks, will bring the woman, at least in the lower part of the body, to the advantageous position of her more southern sisters. Again, it appears that a lady at the last Exhibition in Paris, in the seventh or eighth month of pregnancy, went up in a captive balloon, and before they could descend accomplished the whole of labour, including the expulsion of the placenta. He attributes this not to the fright of the lady, but to the diminution of atmospheric pressure. He has therefore included in his invention a provision for exhausting the box of air on the approach of a pain. The process of labour is to be watched through a window. Mr. Bland frankly tells us he is not a medical man. We might have guessed as much; otherwise he would not have troubled himself to spin such fine theories on a process which Providence has not made pleasant in any country, and which is not likely, we fear, to be much influenced one way or the other by his box. A much more effective way to test Mr. Bland's benevolent views would be to hire a Turkish bath, and use it for first labours for a few months, or to engage a few captive balloons and place them at the service of the maternity hospitals!' 
